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Machinery and Supplies fro™ the St - Loois world's Fair 



Th« Chieajfo llouae Wrecking Company bought the complete LOUISIANA PURCHASE EXPOSE 
TION, which cowl over Fifty Million Hollars to comtrncE Here i* an opportunity for you to 
pore ha He Hupplifia of fcvury kind at extrumily low prl<*8. 




ELECT ! U C AI , AP PAR ATT S . 



A Million Dollars* 1 worth of 

IlKth'lltll, good Si S Ui-lV. 

Rubber Covered Wire in sizes 
from No. I* -to uOvUHJU C- M. 

Weatherproof Wire, sixes No. 
11 to No. 2-0* 

Slow Hu tiling Weatherproof 

Wire, 10 to 6o0.irt.ri> C. M. 

Dead Covered Cali Its, all volt- 
ages and sizes, 

ItHUtOO used Incandescent 
Liunps. practical for further 
service, each 5 ets. 

200.0(10 new Incandescent 
Lamps, 1 !,| 4- Voltage. 8 candle 
power 'in natural color*. Amber, 
Green, Op;tl and Ruby. 

2i'Kl r 000 No. 0171 Receptacles. 

W ea | lie r | >roo f Si »' k i ■ 1 >. K nobs, 
Cleats a ml tluniKiiuts of other 
J trails. ’Write for oar complete 



MOTORS. 

"h!i Motors* ranging from 1 to 
-Hj II, F, These Motors we re 
iteed only during the Exposi- 
tion arid’ are practically new; 
Voltages 110 tc.i 300. 

PIPE. 

10.0iHh.iH HI feci of Standard 
Black nml Galvanized Wrought 
I mu Pipe; a]*" If ytlranlSe Plp [ , 
extru best .i-y pipe, steel riveted 
pipe, spiral riveted pipe, eon- 
ivi'Si 1 joint pipe* east iron pipe, 
tile pipe and pipe of every kind. 

VALVES AND FITTINGS. 

Thmi sands of them for sale, 
gortfl 0 * new. Also lilt! rigs of 
every kind. 

BOLTS, RODS* LAG 
SCREWS* ETC* 

I.ofHi ion* Bolts, Rods, Lag 
Sere tvs. Turn buckles and Wash- 
ers. 



LUMBER AND BUILDING 
MATERIAL. 

ItllMMXLOW feet of highly 3ea 
soiled Lumber from the Exposi- 
tion- -VI *n 04U*h, Doors, and 
Building Material of every kind. 
Send us your hill a for our e*tt- 
cn&tr. Wo will save you bis 
money. 

CONTRACTORS 1 SIPPUES* 

4,000 Steel Shovels. 

5(XJ Steel Picks, 

(KXh Mat locks, Lanterns* Ayes, 

etc. 

300 Whet'll- ii,i r rows. 

Thousands of other items: 
Fund tu it and Office Equip- 
ment, Household I lends. Setters, 

Fire Ext iitgiilHftei^, Tanks, 
Safes, Plugs jind Flag Foies, 
R noting Material, and in fact 
a 1 1 y rh I u g mn n u fact u rt •< I . 



list. 
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Vrencti and Thread Colter 



I N I>I-4P ENS A BU K IN THK SHOP, HOUSEHOLD, AUTO and cm the FA KM. MONEY 
RACK IF N CJ V SATISFACTORY, Ss*ot JPrepftlcI mi rmclpt of price, 
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indispensable for removing "N FEVERS LIP” and M ROWK" CALKS. Length 8 Inches, Grips from Hj, Lueh to 1H inch 
diameters. Furnished for pump rod, carriage bolt, English* Foreign and With won ft thready. 
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Folds in Five Seconds 



THE FULTON FOLDING GO-CIHT 

Most Modern* Practical and Convenient Type of 
— — - Child T s Carriage. =— 





STRONGLY made* 
beautifully fin- 
ished, both sitting 
and reclining posi- 
tions, folds up like 
a pocket book /. 



The Price is 
W i th i n the 
Reach 

of Everybody* 







Sold fry doalera ffenerally. If not on iwle In your city write. Sand dealer's nacia. WE WILL SEE YOU Q.ET QJfZL 

Fulton flanufacturing Co. » n. Elizabeth st„ chi^o 




l 



arc the recognized standard for accuracy, work- 
manship, design and finish* Whether yen* use tools to earn your daily 
bread or for amusement and relaxation from a different vocation, it pays 
to use GOOD tools* You ^et a better quality of bread and a good deal 
more pleasure* 




L £* STARRETT 



USE STARRETT TOOLS 

We make hundreds of different took* Ours is the largest 
plantain the world where nothing but fine mechanical tools are 
made* All these tools are fully described and illustrated in our 
Catalogue Nq. f7AP, which you may have by sending us 
your address* There is a good deal of valuable information 
in its 176 pages which it will pay anyone who uses tools 

to have. 

THE L. S. STARB.ETT COMPANY 

ATHOlfi MASS,, V. 5, A* 




FREE FOR YOU 




Our nesv Pocket Catalog is iust out, 

Complete* convenient, illustrated* valu- 
able, A postal card request brings it, 
v 8 ® ^ W rite to-day ^ 

GOODELL- PRATT COMPANY, 

DEPT, M 

GREENFIELD, - * MASS,, U, S. A, 
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Popular Mechanics Book Department 



W* cftO furnish any book published. Book* in the following list #*fbt 
pfupnid dA receipt of price, Or for th« BAtnbtr of New Yearly ; 
l yttbicribors stottd, Th* ^*&d#r of th« club may 
include his own subscription In clubi 
of thro* of mof«. 



ARCHITECTURE BUILDING, PAINTING, ETC* 

Steel SMinare, Treatise of the Practical U«e» oL by 
Fred T. lludpon, Architect. New and up-lo-dale 
Published May Sst, 1 0 S_ Un not mi stake this edi- 
tion. for the un$ jiubliHlied over twenty year* 

This la the latent practical work on thu &teel Square 
and it* uses published, Jt In thorough, accurate, clear 
find easily understood. Cop founding terms and phrases 
havo htea religiously Availed where p^asjtue, and 
everything In the book has been made 00 plaits that 
it boy twelve years of aye. pus hearing ordinary lntellt- 

BOtjn e, ran understand it from beginning to Ohd. 
Clnth, 2 volumes, SCO pases, Si)0 illustrations, price 
|2.00. Given for 3 subscriptions. 

Hodgson's Modem Kstlniuliir and Contractor's Guide* 
for juicing till builders' work, with many tables rules 
and Useful memoranda, by Fred T\ liodgfion. ThEa 
work contain » a conc-lue explanation of che various 
methods of estimating but Idem' work by the square, 
by the cub la foot, by rough quant flic?, by accurate 
quan titles ?itul Other methods, The miaou, the plas- 
terer, the bricklayer, the carpenter, the esemvator. 
the plumber and, In fact, the representative of every 
trade that has anything to do with building will find 
rules and methods gLven 1st this volume tor cUi mat- 
ing the CcihC of work be Sa tendering for., Cloth bind- 
ing, iitl'l pa s’-*, 1 Do Illustrations, price Given 

for 2 sub^ripllonf, 

Modern CuriM'iitry mid Joinery, a, p met leal man- 

nai for carpenters snd woodworker 9 generally, 
by Fred T. Hodgson, ArchSieoL. A. new. complete 
guide, cor tain I rig hundreds of quick methods for per- 
form log wi»rk in carpentry, joining and general wood- 
work. I.lke nil of Hr, ifnilgson'e T .vn rk a. It is writ- 
ten in h simple, every-dey style, and does not bewilder 
the working-nmn vt It long mathematical formula® or 
abstract theories. The illustrations* of which, there 
are many, uts explanatory, bo that any one who can 
road plain English will be able tn undersland them 
easily and to foil aw the work in hand without dtttl- 
culiy, Cloth binding, 2-'ifi pages, 23'> il lustration®, price 
31-44. hllvsn lor 2 sulwcrlptiona, 

nodgAOIL'H Nw lldrtl w ood FlukhiEig, hy Fred T. 
f 3 ndg ho si . A practical t rent ise on wood finishing In 
ail Hb branches, Including tools and mite rials cm- 
ployed, prepo nation of eurfinces, sstulns and it a in fug. 
fillers arid filling, shell auk lug, varnishes and v am lilt- 
ing, r sibblng, polishing, French polish I ng. ivat polish* 
Ing, oil polish In#, -ate., etc. Also a full description of 
the woods employed in wood finishing, their treat* 
merit, and the finishing of Honrs, Cloth, 330 pages, inq 
Illustration#, price fl.afl. Given for Z subscript Eons. 

llinlforiFn American ! 4 r:il Hnmn** containing It'd 
house piss ns, 2 iKJ U I uat rations, pagftri, cloth, price 

$1.00. Given for 2 subscriptions. 

American Ideal Horace, edited by Hartford, illus- 
trating 100 buildings with plans and perspective 
view*, size S by 11, 1 35 pages, price $1.00. Given for 
2 lubBCTiptLona. 

Burnham 'a TVnetJrrtl House Builder, with plans and 
specific a lions, by H. E. Burnham, UK) Illustrations, 
paper cmre-r. price 2 !i centHj cloth cover* price &0 
cents. Given for 1 subscription. 

Ewtlmul ing Frame and Brick Hmutes, by Fred T, 
Hodgson. £21 pesos, with scale drawings and othftr 
|J lustra tic ha, pticu ?1.&0. Given lor 2 subscript Inna. 

Bam Plan* and Out HullJln*, for the construction 
of horns etc.,. i'i4 illustrations, cloth, price 11.40. 
Given for 2 subscriptions. 

Common Sph*c Stair Bulldhtg anil TiatuIraJlfng, by 

Fred T, Hodgson, M. O. A, A, HAn drain ng-Sh owing 
three of Lhe smallest methods known In the art. With 
Complete in eU ruction s for laying out and w otk \ h g: 
hwnilraEE^ eUltable for any kind of FUaErw. Ktalr 
Building— -Section four of the w->rk, which covers up- 
wards ol? S& pngCS, le devoted lO UcW'cl nr platform 
etaira ehlfihy* and gives infitrucllotis fur their huGil- 
ing, planning and decoration. Cloth. 259 pages, 32fl 
lLUi«tar* turns, pfic* (i.Qii. Given tot 2 subscriptions. 



Hu Elder*' ArrhltwiiirnJ Drawing Self-Tnught, by 

Fred T. Hodgion. This work la especially designed 
for Cii“peh tur# and architect* and other wOOfl WOrJc- 
i&rs U ho dealrq? to 5an.ru dmivlrtg at home, and Wh<J 
have not the mean 9, time or opportunity for taking 
a regular cour#e in idieci or college, or availing 
themselves Of the of¥er±; made by one or (tGier h£ thp 
"CoETe^poruience SchitrolSr" tIi|r valuable work con- 
taSnn over 304 pages printed from new large typo on 
a superior quality of cream wo vc paper. Ov^r $00 ! 
fiiEe lino € j ngravin^a made especially for the work, 
each drawn to ®cfile, IS large double folding plates 
with full esp I a nation for each, Also coniaEtift per- 
Apectlvts viowa itind fioor puma of 5$ low aad medium 
priced huuaea. Cloth, price |2.u0. 1 liven fo 7 * 2 Eub- 

Bcrlplicma, 

ItodijMun'# Tow C(w.f American IToiues^ arranged 

and edited by Fred T, Hodgson, M. Cb A. A. This 
book Contains perspective n Sews sind door plains of 
ono hundred bouses, churches, HchoollihuHeg and 
bartU), and 19. wltliLjut. a doubt, the most practical work 
ever Issued, Thf? plans shown have been built frost, 
and m any of them duplicated many time# over. All 
ore practical, the ereaUoti of the well-known nuthorv 
Including many other nrchltectp throughout the t r iiltcd 
States and Canada. Cloth. 22il pa^ca. 2 &0 illustra- 
tlone, price $1-04- Given for 2 Hutuutrlptlona 

FATNTB AMI TAINTING, 

The Falutfr^' EticyHopedlUb containing definition^ 
of all Important words In the art of plain and artis- 
tic palming, with details of practice in Coach, car- 
riage, railway car. house, si^n and ori^amemall pnlnt- 
|ng. IncludEng wralning, marbling, atalnlng, varnish- 
ing. polishing, lettering, stenciling, gliding, brcnzlpg, 
nnd yalunhlc hint- 1 ? and helps in scene pale ting, por- 
celain palming:, plain palming, distemper painting, 
Aftrl all Work Jii which a brush, pencil or palette Es 
Used, by Frank! in B. Gardner, Cloth, 4^6 pages, fully 
tllustratad, price $1,30. Given, for sub* crip t ions. 

Pmi'fleul ltirr]il);e and \>'agiia Tultiling, a Ireati^O 
on the |;a:mi[ng ■vf carriages, w r agons arid sleigh 9 , am- 
I'S'acing full nod explicit dlrcutlotis fur cstiuutlns? alt 
hirtJk of work, including path ting factory work, let- 
ter Eng, acrnSlihg, urn a m nn H n g, varnishing, etc.* by Erf* 
C, HJllEck, Cloth, 1G0 pages, fully illustratefl, price 
$1,00, Given for 2 subs-crEutlonei. 

The Signet, new* origin at, up -tfs -date. These ele- 
s Earn 3 have been prepared eapecially for tills bonk by 
a master In eac3i special line, all of which arc re plets 
with helpful au^gestlons cf now and pmellcal Ideas* 
which the skilled mechanic or f ho begin tier hi ay 
amplify to nljnhnt an unlimited extent. In the prep- 
frratlon of thjs 5 hook no expense lias been spared t* 
produce a ntandnrd test-book of original arc gen-in 
which shall adequately hup ply a long- felt want. Paper 
cover, prECo Sl.&Q'. Given for Z aubHUrlptiOHS* 

ENGINEERING. 

The SOITi Tenth ry Hand Bnok for ^team Fngtnee'rs 
and Electricians, with questions and anew’ersi, by C. E. 
Swingle, M. E. This fa the very latest and bc?nt bonk 
on dtR Inhering nmT elftctrlclty far tho beginner, prac- 
tical engineer eht #lect;r 3 oian puhltahad. It 3s written 
In a purely self -educational style, 90 thEit any one 
with but a limited education can uhderntand It- Illus- 
trated with hunnrpils of Hr? *?n graving*. * !i qw Iqg 
every working part of an en^lum or brill er, dynamo, 
etc.* CO 11 pages, eisa £xT, durably bound In leather, 
pnc,k(?t book style, red edisea, price Glyen for 

4 subscription & H 

Farm Eaglne* anrl How fo Run Them — The Ynung 
EnprltsflcF# Guide, by James H. SLepherketfti and other 
expert engineer's, fully Illustrated with about seventy- 
flva beautiful WO-odeuta, a coni pi etc luelruclor for I he 
operator tyr niraateur. This book wsh the only ovw ^ out 
Of 9everal fhn,t w»fl accepted by 17 atate agricultural 
cuUeges oa a text-bbek for use of student* In farm 
machinery. 12mo, doth, £24 pagan, price f 1,90. Glvxa 
tor 2 ismbMU'lptJMi.BL 
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Grinding Machine, $4.65 



Bevef 

Protractor 



nation 

Inclinometer, ^ 



ENGINEERS’ AND MACHINISTS’ SUPPLIES 

A full line of all Supplies used In the engine room and machine 
shop. Send for our MEN'S CATALOGUE. It conte. ins: 

almost 7CM) pJUIfea devoted to illustrating, describing, and pricing the goods that interest single men. Wo have 
gone through our famous catalogue and buy er's gu Edo No. T3 — the catalogue We advertise so extensively for home 
owficra —and omitted everything of no interest to single men. Tlio revised book which wo call tho Men's Abridged 
Edi Lion, con Lai rus everything for men. A1 most 700 pages of rehab I e, low priced merchand iso. No matter wfi at your 
occupation >S or where you live, you will find just what you need in the Men's Abridged Edition, Tools of all kinds, 
hardware, game traps, hicycles. guns, sporting and athletic goods, camping outfi is, harnusa, photo-goods, electrical 
supplies, telephones, band instruments, musical goods, books, watches and jewelry for men, men's wearing apparel 
Of every description, including shoes, fur ulsters, hats, gloves, umbrellas, etc-— about £10,000 different articles in all. 

The Men 1 * Simply send a postal and ask fordurMan’a Abridged Edition, and wo wall send it with our 
Abridge d Ed it ion compliments, all charges paid. We want every unmarried man in this country’ to have a copy 
is Free of the Men's Abridged Edition, It will pay you to keep a copy for reference. We have 

everything you eac; the prices are esc mock lower than those you are accustomed to paying, thut you will he sur- 
prised, Don't buy tools of any kind. barneRH. hardware, clothing, or in fact anything until you have acOn the Men's 
Abridged Edition — we will send it the moment your request is received. 



Clamp Vise, 20c Outside Calipers Inside Calipers 



Double Square 



MONTGOMERY WARD & CO 






Michigan Avaau«, Metdlson &nd 

W«k4Kit\gto4i Streets 



Chicago 







* Elect;] 



*' Ch< wps 

; eameC I 
1 







SIMPLE 

RELIABLE 

PRACTICAL 



No Electrician 
Needed to Install 
or Operate 




ALL OUR 

OUTFITS COM- 
PLETE IN 
EVERY DETAIL 



Very Best 
Material 
Used 



Light all the Time 
as Every 
Outfit Includes a 
Storage Battery 



Large Outfits 
for Any Size Place, 

Launch or Yacht 

JSQ. B. FLIGHT OUTFIT FOR MOUNTAIN AND SHQItE 

COTTAGES OR SMALL HOMES, $450, EVERYTHING INCLUDED, OTHER SIZES TO $L$00 

VHB OA5, Q ABO LIKE OR STEAM ENGINES FURNISHED OI^E tfLEWTY OF POWER 
FOR SAWIHO WOOD. FUMPIMO WATEH, REFRIOESATIOH, ICE MAPUTO, ETC. 

FOR INTERESTING AND VALUABLE PRINTED MATTER, ADDRESS 

Electric Light Dept. 1LICHARDSON KNGINEERINC CO», Hartford, Conn, 
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jj If You Like “Pop." Why Not Send it to a Friend \ 



FOR ONE 


YEAR? 


Cannot fail to please any man and 
will please him for twelve months 


Fill in address and mail 

with One Dollar at our risk. 



g POPULAR MECHANICS, Jotirn a 1 Building, Chicago 

Send your Magazine one year, commencing with the month of — 



% NAME — — — —— 

5 STREET- — — — — — — — — 

I 

! i CITY - — — STATE 

i .... . ' . ........... „ ... . .. . . 

j and notify party named above that the subscription has been paid for, and is sent with the compli- 



£ ments of 

L 
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CAPACITY 



MONEY 
on the market 

SltiD TOR CATAiOC AMI HUMS 

ELECTRIC 
AUTOMATIC 



Large 
Machine* 
1200 
pair# 
per day* 



Small 
Machine, 
300 
pair# 
per day 



MFG* C0* t 



803 

Masonic 

Temple 

CHICAGO 

ILL 



Shoes Shined 
by Electricity 

IN TWO MINUTES 
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TH 3E best and simplest weed 

FULLER EVETL PUT ON THE MARKET 
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ItEAl>t TO OKE, 




WEED FtiLLFD 

"| T consist? of throe strong- Iron prongs ai-t solid ]y Into a heavy malleable 

* hi’iul ;biid alt (noil I'd to n threp-f«Oi h fl h d I *■ : nian n wire pjector to |rn>snm 
and thrtfw the weed and roots from the prong, 

By pressing [bn prongs down around the roots of the wood ami pulling 
out with a twisting motion it grasps the roots tightly and pulls them out 
t-iiti rt- and ("loan, leaving none to spring up again. There in no catting off 
ur touring 1 1] r< roots, Xothing about It to break or get out of order, so Jt 
will lust for year?. 

It is as superior to any other Implement for pulling woods as a cork- 
screw H to a pair of shears for pulling corks. Anyone can keep a lawn free 
from weeds with very little work, an t the work Is o pteasftm recreation, 

Tor S»l« at all Serd and Hardware Stores 

PRICE 50 CENTS 

ClllCAFXK THAN A>V OTHER WEFH PULLER 

If ypiir dealer dwp not have ihem in "took, write to the cntnfiany 

Agents Wonted E^verywhoro 

CHAMPION WEED PULLER CO., 704 EAIt ^ 4E ?*°™ E BLD3 - 

CHICAGO, ILL* 
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CONSERVATIVE INVESTMENTS 

— comp ° 

Chicago City Mortgages, 
High-Grade Industrial Bonds, 
Chicago Real Instate Bonds, 
Corporation <£i Railroad Bonds 
= NETTING - 

4% TO 6% 

These securities are in convenient denominations suitable for the investment of funds 
of all sizes, and because of their conservative and non-speeulaiine character are especially 
desirable for the investment of swings and trust funds, f[ Investors who appreciate such 
securities are invited to send for our current lists of hoods and mortgages, and other in- 
teresting investment literature, together with "Our Experience with Serial Bonds " 

Peabody Hoiighteling &Co. 

1122 First National BanK Building, ... CHICAGO 

(EslAbli»h«d I »* 5 ? 
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Technical 




Ev’fsryrvnfl wtiii i*j!h-i'-Ki in ks'i'-i. 
ihnrmqhly pr-itFil il niul 

Hl iinthi rd thii on 

pct^ntUl',: should ftt'n"] for 

iiur 

New Classified Catalogue 
of Technical Bonks 

FflpuH-fnllv |iii'Hirrir| In TTTK SO- 
FIFTY FOB Til 3'! t'lir OFlVlH l S 

Of j:nofm-:i- king fpi nation. 

whl.'hwlJl 1.1' mil e ' ' 1 1 ri ■- 

a.i 3 h'w. * r Al - « ihir Ha lieu n . wi t h 

>i ftppi-Lft] I i H»r_ 1 1 f n.?w book-H rT iliL* 

k ! .5 .J . wi 1 ) n | . 1 n? s i r ifn’ni i V4 1 m ■ A « k 

Cri lisiti- llil-. M‘ni m jour nil* 
'JrcNm ri'fiihirl 

u .,' n-jirrj Jit nil tin.- ■=« o larflt* and 
caTMhtlly nsrtnrt*-il of 

Utwik^ mi EpKinecrinf, bluing, .Elec- 
tricity, taedkim? 

an.l Jill vipntinc KuhjficEif. 

A. McCliirs & Co. 

Sirif'j'JI Hii1»iihIi Ihv I'hloaKd 
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Draftsman to Manager 



I N APRIL, 1900, Mr. C, H, Biomstrom 
enrolled for the Gas Engines Course 
in the International Correspondence 
Schools. At that time he 
was a draftsman, 33 years 
of age, earning $18 a 
week. He studied entirely 
from the Bound Volumes 
and invented and de- 
signed the Superior Gas 
Engine, Some of these 
engines are now em- 
ployed in the U. S. Life- 
Saving Service, He is 
now general manager of 
the C. H. Bio ms from 
Motor Co., Detroit, Mich., and has a largo 
income, 

Mr, Blomstrom’s indorsement is only one 
of thousands which we have, proving the 
success of our method of spare-time train- 
ing. The accounts of the rise of some of 
our students read like romance. What we 
have done for others we can do for you. 
Decide today to better your condition — then 
Jet us help you. 

We teach all branches of Engineering; 
Architecture; Mechanical Drafting; Book- 
keeping; Stenography; Ad Writing. 

Write, stating which Course interests you. 

International Correspondence Schools 

Bex i-72* Scranton, Fa. 
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Examining Bombs by X-Rays 



Perilous Occupation Uses Science to Save Life- 
Experts Work in Underground Rooms 



Xot Alone as :i means of examining the 
interior anatomy of man is the X-ray :i life 
saver; it is now employed to show what 
is inside the most dangerous and deadly 
bomba. On the continent of Europe the po- 
lice department of all the large cities lias 
one or more experts whose hazardous busi- 
ness it is to open and examine the bombs 
which are from time to time sent to mem- 
bers of the royal families and high officials. 



to resemble a boob, for instance, and so con- 
structed as to explode when the package 
is opened. These arc the most dreaded, for 
it is not easy to hut' 3 a contact bomb with- 
out being seem; and the intended victim 
may as likely as hot be elsewhere when the 
clockwork machine is due 1o explode? but 
the package sent by mail or express will 
do its work weeks and even months after 
it has been closed and delivered. 




Entrance to Underground Chmnli*r 



These infernal machines are of ail de- 
scriptions. some being designed to explode 
by any sudden jar, others operated by clock- 
work mechanism which if not interrupted 
will cause an explosion at a pre- determined 
moil lent; while still others are inclosed In. 
the most Innocent looking packages made 



The bomb experts are among the highest 
paid mom hers of the force, and their iden- 
tity and work is guarded with great se- 
crecy. When one of them pays the penalty 
with Ids life the event is often never known 
outside of a few trusted officials of the de- 
partment. 
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Fig. 1 — interior of Infcrnut Machine containing 1 
bomb sent by mail to Russian A mbassmlnr* 
Paris, as revealed by tin 1 X-ray. Short black 
Hups arc 3 n i Its fl-Ltli which the box. was made. 
Fit'- 2— Photograph of e* Eerier of Box, 

The invention of the X-ray was a boon 
to tli v bomb expert. By Its aid he is able 
to look Into the most cleverly constructed 
Infernal machine without even tearing off 
the wrapper inclosing the package. The 
illustrations allow the deadly contents of 
two examples* One is a bomb, the other 
an infernal machine* The first will explode 
by shock, the other upon the opening of 
the lid of the box which was sent by mall. 
The export's work is clone in a remote, 
carefully guarded place, and within case- 
mates, Xo one except the guard is allowed 
to approach, and the casemate is deeply im- 
bedded in earth to reduce the damage from 
a possible explosion as much as possible* 
Every time the expert enters to examine 
some new device lie has no assurance he 



will ever come out alive and whole; he may 
he blown to atoms any moment, it Is de- 
sirable, however, to open and examine these 
engines of death, because in that way clues 
are often discovered which connect one ease 
with another* 

On January 3(1 a bomb, !u a grey paper 
package* was discovered near the residence 
of Prince TroubetzknL military attache of 
the Russian embassy in Paris, The same 
day a similar bomb exploded in the Avenue 




Interior of Underground WorK- 
phop Where Bombs Ar* 
Examined 




Fig. 1— Photograph of Concussion Bomb, Fig. 
2- — X-ray picture -of content;*. Note large stick 
ef Dynamite, large shot, nulls and shnrii frag- 
ments of Iron, Very Deadly. 



do la Republiqiie, and injured several peo- 
ple, The bomb discovered by Prince Tron- 
betzkoi was examined by tbe authorities, 
who found that it was filled with nails of 
various sizes, buckshot, cartridges, and 
fragments pf Iron, The other bomb, which 
was similar in construction, hurled its con- 
tent? to a distance of thirty yards* 

♦ 

WIRELESS MESSAGE PASSES THROUGH 
MANY TEMPERATURES. 

A wireless telegraph message was recently 
sent from Chicago to Key West, Fla. The 
message had to pass through many tem- 
peratures and varied weather conditions in 
the trip from the Lake Michigan locality to 
the Gulf Stream city, hut the apparatus 
worked perfectly* 



T ->■ 
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All-Steel Cars as Light as Wooden Ones 



The great objection to the all -steed ear ns 
ursetl by many builders linn been on the 
score of weight. From blent engineers, how- 
ever, declared that tins objection was only 
a temporary one and that in ii short time 
an all-steel car would ho designed for a 
construction as light as the old wooden 
cars. 

The Metropolitan Elevated Railway Com- 
pany, of Chicago, Inin recently put into ser- 
vice an all-steel car but little heavier than 



so ns to form a plate girder along each side 
of the cal'. The cross sills are 6 -I 11 , I-beams, 
On these cross sills rests the sheet steel bot- 
tom, which is of 3-16-in. sheet steel in the 
center of the car between the hols tins, and 
5>- 16-ili. from lire bolsters to the ends of the 
ear. On the interior y r m. stiffening plates 
or braces, which are covered by the backs 
of the seats, are used. Between posts on 
tli-^ inside of the car, wood Furring faced 
with steel Is placed. The itnif is of wood, 




Framing of the All-Steel Cat* 



the wooden ones of the sal im pattern, that is 
48.000 Ih. without motors. The sides of this 
car from the window sills down to the bot- 
tom of the side sills are covered with hi- in. 
steel plate, continuous from end h> end of 
the ear. This plate is riveted to a G-Ui, 
channel -bur, which forms the side sill at 
the bottom, and to an angle Iron at the top, 



covered with canvas, as usual in ear con- 
struction. The sent frames are of pressed 
steel. On top of the Steel bottom Is first U 
layer of mineral won) and upon tills, wood- 
en flooring. The only wood used in the en- 
tire (-onstniHEon is the flooring, the roof, the 
window sills and frames and a lew minor 
details. 




Courtesy 'jf thf: American Car Jt Foundry C*. 

All-Steel Car Compute 
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THE ONE MAN RANGE FINDER. 



The establishment of the correct range 
is one of the Important things where any 
lighting is to he done. The old-fashioned 




Fig. l-*The Old Way 



way is s En i w n in FI it. 1, win to (wo officers 
are endeavoring to get the range of the sum- 
mit of (lie distant hill from the hhiiY above 
the river, By measuring Hie angles jit the 
ends nf the base lint- tl.wy will be aide to 
calculate whrit would otherwise he ft very 
difficult range to estimate. 

The new way the -Jap way — for Hie enter- 
prising -hips have found il nut, requires only 
one man. mid lie can work in safety behind 
a tree it' one happens to lie handy. The in- 
strument ran lie used in a Linrjznutul or 




Fig. 2-.Thc New W ay 



vertical posltkin. At each end of the tube 
is an object glass which refleets the view to 
the middle of the tube whi'Ve there is an 
eye piece. The calculation is made in very 
much the same way as hy the older method. 



The Iiitepuatloiuit Commission awarded 
England $375<00n in settlement of the North 
Sea ineidoiil in whieli the hussian fleet tired 
on English fishing boats. 



BALLOON BEATS FAST BOAT 



The aeronauts Fa lire (left) and Latham 
(right) ascended in Ihek balloon at a quar- 
ter before seven on the evening of Febru- 
ary 11 and the wind being favorable crossed 
(he English Chmiuel and landed Safely at 
one o'clock the next morning. The ascent 




After tho Voyage 



was from the Crystal Pa la ety London, and 
the lauding at St. Deiiis T Purls, The time 
made bent the fastest boat- train by three- 
quarters of all hour. 

* ■ » 

WIRELESS TELEGRAPHY FOR THE POPE- 
LACE. 



In F n gland anyone cun go to a telegraph 
office and send a telegram to friends or other 
persons at sea on a transatlantic liner at a 
cost of only 13 cents per word, all telegrams, 
however, to amount to ui least $LG0, The 
no-d offhe recently completed negotiations 
with the Marconi Tntenuttional Marino Com- 
rmiuieatlon Company iiy which eonnmrniea- 
t ion 1 iet ween nil telegraph offices and the 
wireless telegraph stations on the coast was 
established. The patronage will eon a 1st 
chiefly of business messages. 
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Easier to Build a Boat Than to MaHe a Suit of Clothes 



B/ 0- <1. B rookw, President Brtniks Dual Mf«, Co- 



lli the days when your mother made your 
clothes what would she have done without 
the paper pattern? What the paper pattern 
is to the housewife cut tin? out u d less or 
garment, the paper heat patterns are to the 




Inexperienced bulkier* In fact the average 
young man will now experience much less 
difficulty in constructing a 20- ft, launch than 
in making himself a suit of clothes. From 
printed directions you select certain kinds 
of wood of suitable sisie, lay the pattern on, 
draw the lines and go ahead with saw and 
chisel. No difficult calculations* and guess- 
ing at curved lines, with vexatious blun- 
ders mu! doing it over a second time. 

Economy of time and labor for builders 
of small boats, whether the builder is an 
amateur ■workman or one regularly engaged 
in the business is gained by the use of the 
paper pattern system, These patterns are 
printed the exact size of every piece of 





timber entering into the construct ion of n 
boat from the keei pieces and the molds to 
the last streak of planking and all the Utile 
detail* required to c omplete the craft, inside 
and out. 

They are printed for every stylo of pleas 
live craft from a canoe to a cruising launch 
and come as a pleasing surprise to those 
who have given up cherished projects of 
building their own boats after considering 
the time and skill required to lay down the 
lines of a proposed craft on I he- shop floor 
♦and take off from them, by tedious measure' 
incuts, the shapes of molds, plunking, etc. 
This work is, in fact, almost out of the 
quest inn except to one skilled In boat build- 
ing and the inexperienced man who under- 
takes the job usually either throws it up 
in disgust or cornea out with a era ft of such 
ugly proportions as to make it n laughing 
stock among bis nautical friends, i Si.it with 




the paper patterns all the preliminary work 
is done for him. All he has to do Is to cut 
out bis timber us directed and ill it together 
and be produces duplicates of boats built 
by skillful craftsmen on lines, which arc 
known to combine beauty, speed and safety, 
in using the patterns their lines are trans- 
ferred to the necessary limber or pi miking 
by tacking the pattern In place, punching 
awl holes along the lines, close together 
where the curves are sharp and farther 
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apart where the tines ait? Ftralglil or nearly 
so; the patterns are then removed, nails 
tin veil lightly into each awl hole and then 
by bending thin, flexible strips of wood up 
to the nails the lines can he marked out on 
the timber exactly us they appear in the 
pattern. In building a bout the keel, stem 
and stem pieces, which form the backbone 
of the craft, are usually constructed of oak 
and vary in number and shape according to 
whether tlie cruft Is of the popular torpedo 
slum design, a variation of the same known 
us the compromise stern, or the older styles 
of transom and fantnil sterns. Fig. 1 shows 
the shape of these pieces in a transom stern 




boat and Fig. 2 shows the keel put together, 
molds in place and rib-bands fastened on, 
ready for bending the ribs into place* In 
Fig. S 3 b shown a detail of construction 
which the inexperienced builder might leave 
out. This is the use of stop -waters In the 
joints in the keel. These joints are difficult 
to calk in the usual manner, but are made 
watertight after fastening together by bor- 
ing holes through the joints and driving In 
soft pine plugs freshly covered with white 
lead. 

The matter of steaming and bending ribs 
and planking Is often thought to be trouble- 
some but it is really a simple affair. The 





Examples of "‘How to Build** 
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Fig. 2 , 



'bi V. 



*'*i*j>- 



ribs sire frequently t only purls of tin 1 
I Knit which require steaming and :t steam 
Imi.\ c j ii o easily be constructed which will 
take its supply of steam from a i iti kott lr* or 
the necessary pliability can be obtained by 
snaking i he t tm tier Hi hot water. This also 
applies tq the planking when steaming fs 
required, as it is only at the ends that stenni- 
in.fr has in be resorted to to secure the 
needed pliability. 

In building rowboats and the smaller 



N. STF^ 

M . Stfti Mfi. 
A. KTEL 



1TOl» <*», Tf* Fig. 3. 



sizes of launches there are two methods of 
fastening the planking; clinker or lap seam, 
and carvel, or smooth seam. The former 
is preferable as U gives added strength to 
the boat, but with the heavier planking of 
the larger craft this method cannot be fol- 
lowed. With printed Instructions on how 
to proceed, and the use of patterns, almost 
any person, who has any knack in the use 
of tools, can build a F.ervieealde mid sightly 
era Tt frinu a canoe to a launch. The satis- 
faction of sailing ymir own bout, and the 
experience of making it, open up a new and 
intensely pleasurable line of work to the 
thousands who tied their best reerontion 
In “making something with their hands." 



DEAD BLACK STATW FOR HARD OR SOFT 
WOODS. 



Apply one emit of Inn logwood solution 
and allow it to dry, then apply a second 
coat. When the second coat is dry, apply 



“Sawed from Patterns" 

a solution of acetate of iron, made by dis- 
solving Iran filings in hot vinegar or in 
acetic acid. This has a chemical action on 
the logwood, says the Manual Training 
Magazine?, and turns If black. Let it dry 
and finish by robbing in a little raw linseed 
oil or finish with wax* 



Examples in Banding 
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Dnsssding experiments in i lit- new science 
of nlunihio-tbermies have b' i en conducted by 
a lady on tin' English stage recently, says 
the Illustrated London News. Tills science 
was explained, in the March issue of Popu- 
lar Mechanics and the apparatus and prin- 
ciple is just the same as in thermit weld- 
ing. The woman pours thermit (iron ox^ 
ide and aluminum powder) and harium su- 
prroxtde into her crucible and ignites the 
barium Hupcroxhte. A blinding iiicstudes- 
eencc results and In SO seconds a lump of 
iron is formetl. The temperature of the 
molten mass Is very high. The experiments 
Ip theip order are as follows: 



1. The Iron is made in ;i small crucible 
and falls fmm it through 12 in. of water 
and burns a hole in an iron plate at the bot- 
tom. Temperature 5,200 degrees Fabr. 

2. Temperature of 5,200 degrees Fahr. 
generated in 0 hat. 

3. Molten iron from the crucible pierces 
a 2 -in. iron plate. 

4. A hole with clean edges bored through 
an iron plate by the molten metal. 

5. Making iron for a horse shoe in 10 
second s, 

0, An Ingot of the Iron beaten into a 
horse shoe in a few seconds hy the lady 
performer, 
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Rolled Steel Car Wheels 

Latest Process One of Great Importance to Railroads and the 

Public 

tue might? 04k Hid lit orEffitl Id th# small acorn, out h .13 praat railroad syotffBte of te-day r«»t upon f-hu 
i ata^MltF Qt the Hanxo of a c*r wheel. 

"nuem this small aoenton of mcial, about 1 1-4 EnehfFi a^ttart, ctapenil tb# livta of the millions of paiaen- 
e*ra and tbo value of iruf Ffsha-ndlsa of i non! eulo-blfl r r iflf- Fn»a#ngfrK tnnid tht comforts and luxuries of our 
modern serTloc hardly real L eo tbo vital importance of ihie pise* of mfttnl; bnt enffiaeore and railroad raanafferp 
do, and they barn be-a □.directing' Ideir beat endeavors Vo this moat vital element of r a Ur ond c 'juI pctiant. - Vamt lal n. 



The passenger about to shirt on u 4*0013- 
m tie journey across tilt- United States is at- 
tracted by tlic ponderous size of the loro- 
mo live which is to draw his train* ami by 
the luxurious and substantial appearance of 
the palace sleeping and dining cars in which 
he is to live for the succeeding live days. 
But not one in n thousand gives a thought 
to the character mid strength of the wheels 
which are to carry hint through moun- 
tains, across deserts and over slender 
bridges hundreds of feet above seething tor- 
rents. And yet throughout alt the long 
journey* from noon to midnight* there is not 
a moment of the lime the train is in motion 
that a terrible accident is not possible should 
the tiny flange on any one of the hundred 
wheels under the train crack and break. 
The traveler almost never thinks of this, blit 
railroad operators do constantly, and so care- 
ful and far-reaching is the construct km and 
inspection of oar wheels that this greatest 
possibility of danger Es reduced to a cause 
so seldom occurring as to constitute a really 
marvelous fact. 

In the first days of railway ears the wheels 
were made of wooden spokes and rims cov- 
ered with a thin strap of iron, With heav- 
ier cars and faster trains the cast iron wheel 
came into general use; and a continued in- 
crease In speed and load resulted in the 
chilled Iron wheel, a distinctly American 
product* and the wheel Is now In use all over 
the land. The Infrequency of accident caused 
by the failure of tins wheel is sufficient 
evidence of its excellence. 

The chilled -wheel ( only the flange and 



that portion which comes lu contact with 
tin,' rail— the tread of the wheel— is chilled 
and hardened), however, is beginning to bn 
taxed to its utmost on account of the big 
50-lon cars which the railroads are now or- 




Fiff. 3,^+After the Draft Test 

dering. To safely carry these great loads a 
demand exists for wheels with stronger 
flanges and longer wearing qualities. The 
weak point in I he present wheel is the brit- 
tleness of the flange* and the tendency of 
the wheel to heal when the brakes are ap- 
plied, This has led to the production of a 
rolled -steel ear wheel, the entire wheel be- 
ing rolled from a single piece of steel. 




Fi^.LoSleel In^ot for Thr*« Wheels 



¥ ■» 
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In an address before tine Franklin institute 
Samuel M. Vanda In. superintendent of the 
Baldwin Locomotive Works, describes bow 
the new wheel is made. A steel ingot is 
first divided into sections, ns shown fri A, li, 
C. in Y\r. 1. Each section weighs about 700 
pounds, The section Ls brought to a white 
beat in a furnace, from which nr the proper 
moment, it in removed by tin almost human 




Fi^. 2* tHagratifa of Rolls 

mechanical device called the ,¥ mechanical 
man/' This machine reaches into Hie fur- 
nace. picks up the sect ion or "blank,” carries 
it to a huge 5.0(H )- toii hydraulic press and 
deposits it there. There it receives the farm 
of ji cur wheel, hat mi emerging from the 
press Is conveyed to the roils, where it is 
subjected to enormous pressure and re- 
volved at a high rate (if speed, emerging 
n perfect wheel, When cool the h.ub is bn red 
out and the wheel is ready for the severest 
service. 

In order to determine the strength of the 
rolled steel wheel, some interesting tests 
were made. Onv test was to support the 
wheel horizontally upon a ring underneath 
the face of the tread and allowing a weight 
of 2,240 lbs, to fail] upon it, It took thirteen 
blows to break a 3(1 -in. wheel, eight of the 
blows being from a height: of 30 ft. Another 
wheel was tested In running position, and 



striking with a weight of 2,240 Ibs. t it took 
seventeen blows, nine of them being from 
25 f t. p to fracture Hie wheel from rim to 
hub. Fig* 3 shows ihe wheel after the test 
just, described. 

A solid rolled steel wheel has u first cost 
of $5§.80, with u scrap value of $£.75, a life 
of 350.000 miles, or a cost of $1.43 per 10,000 
mites. 

The chilled non w heel has a first cost of 
$19,40 with a scrap value of $5,80. ft life of 
30,000 mites, or a cost of $1.70 per 10,01)0 
miles. 

■ ■ ■■ * * » 

PROF, LOEB'S EXPERIMENT. 



Prof. J aquc*s Lot -I s L of the behind Stanford 
t nhwsiiy, has performed a wonderful ex- 
periment* the result of several years 1 effort 
toward the creation of life, lie has not, 
however, as the earlier newspaper accounts 
stated, actually caused a new life. He has 
taken the female eggs of the sea urchin 
and by chemical moans fertilized the eggs 
and hatched them* Put lie has made noth- 
ing complete as yet, Without the eggs lie 
could have done noth lug* If the eggs even 
laid been ground to powder, ho could not at 
present have taken that crushed mass and 
hatched out a sen urchin. Mi- 1 * experiment 
is Intensely Interesting; Ids result quite sur- 
prising’, 1>ut without the mother sea urchin 
all the mysteries of a wonderful laboratory 
are powerless, hi l he matter of creation no 
one has as yet successfully Improved upon 
the first chapter of Heliosis. 



THE ART OF NAIL DRIVING 



Theories are very good in their place, re- 
marked tbc kite F. .1. Holloway, but they 
would not teach one how to drive a nail. 
Nothing bid practice will do limb and even 
practice without though 1 will no l accomplish 
it, says Locomotive Engineer Eng- 
You must have both combined. When you 
drive a nail in a board, what do you do? 
Do you trust to luck that the swinging ham- 
mer above your bead shall come down in 
the right place? Do you concentrate your 
lltoughls on the hammer cite! rug in the air? 
No. Von concentrate your thoughts and 
eyes square on (be head of the nab you 
want to bit. and no matter where your ham- 
mer Is or what curve® It describe* In the 
air, if your Intense thought is on tiie spa I 
where the blow should fall, there It will 
fall. If your thoughts wabble and are un- 
certain you will miss the nail or drive it 
sidewise. 
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HOW HOT WATER CIRCULATES 



ElWtpEa from, wlrEroe* nf J. S. Breannn bGforo tin's A :«%•:»? i can Swims of Hteittn.a and ViiatUatinj? KuRln^or* ftt Se(*w Fork 



The first cause of circulation of water in 
a hot water heating system by the force 
of gravity is that the water becomes com- 
pact as it cools off, and it therefore out- 
weighs the warmer and lighter water and 
pushes it to the top of the apparatus, Hot 
water will move only when there Is a heav- 
ier and cooler body of water to displace it 
and force it upward by means of its su- 
perior weight. 

The drawing force which propels the 
water in The risers and radiators is propor- 
tional to the difference in the mean tem- 
perature of the ascending and descending 
parts of the apparatus, and does not depend 
upon the actual quantity of water contained 
in those opposing parts of a system with a 
given difference in temperature: it is also 
proportional to the vortical height of the 
circuit. For example, in a circuit or riser 
50 feet high the motive force would he twice 
as large as in one only 25 feci high. 

The force of the circulation through radi- 



A 




ITfg* 1* Hot Water Heat 

a tors with a given fall of temperature de- 
pends mostly upon the height of the return 
pipe, and is Independent of the height of 
the riser pipe. Take for example, ha Fig; 1, 
a radiator on the fourth floor. A, or 50 feet 
high, another radiator oil the lirst floor, B > 
or 10 feet high, with both feed or riser 
pipes the same height. The circulation 



through the radiator on the fourth floor will 
be about three times as great as through 
the radiator on the first floor, notwithstand- 
ing I he fact that the supply columns rtf both 
radiators are of equal height, because the 
return F is nltm.it three times us high as the 
returns E of the radiators on the first floor. 
The temperatures of file pi pen V utid It are 
nearly The same, consequently the water in 
1) simply balances on equal height of pipe C. 
and fails to supply any force for el roll lo- 
tion. The force for circulation in this rir- 




Kijf* Peer Heat 

euit therefore depends upon the preponder- 
ance of the weight of water In the return 
pipe E over the weight of that below the 
level of the radiator R. 

Mg. 2 is a fair illustration of a radiator 
with the usual style connections. The force 
of the circulation through the radiator de- 
pends upon ihc height of the return column, 
Tin 1 relit rn pipe having a strong pulj on Ibe 
radiator the current is along the lines in- 
die;! ted hy the arrows, and the water in the 
radiator has but little circulation to it. The 
water rushes through the lower portion 
rapidly and the top of the radiator will be 
nearly cold while the lower part is hot. 
This gives poor heating results. 

Fig. 3 shows fin improved connection to 
increase and improve the circulation in a 
hot water heating system, which has boon 
successfully used hy (he writer on a great 
many hot water heating systems. The di- 
rect inn In which the arrows point shows the 
actual current within the radiator. The hot 
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water must pass directly to the top, dropping 
to the bottom as it coots oil. returning to 
the return pipe. The circulation is positive 
end by actual tests 6 degrees hotter than 




in nature between ice and water. When 
such minute temperature conditions as a 
hundredth of a degree determine the im- 
mense formation of Ice crystals in places 
Pup tuibuleut for surface ice to form, and 
render the effects of the ice disastrous lo en- 
gineering works, we certainly witness a 
wonderful spectacle of the delicate poising 
of the forces of nature/' 

Anchor Ice gathers in vast quantities 
at the intakes of water works ami water 
power plants, and chokes the passage to 
;m extent which entirely flints off the How 
of the water. In Chicago the water supply 
comes from cribs buried two, three and four 
miles out in the take. During February and 
early 3 lurch crew* of men were kept work- 
ing night and day removing the anchor ice 
from the intakes. The work is so exposed 
and exhausting that lift ecu minutes at a 
time is the limit of endurance. 



DIVER’S INSULATED HELMET FOR ELEC- 
TRIC EELS 



Fig.' 3* G0OdH«ftt 

the circulation the old way, and, further- 
more, the entire surface of ihe radiator is 
heated. 



FRAZIL ICE. 



Did you ever hear of frazil ice? It is 
l tetter known in Canada than In the United 
States, and forms under conditions quite 
similar to those which produce anchor ice. 
Many people think the two terms mean the 
Paine, but Professor Barnes of Mnghl Uni- 
versity says there Is a difference. The To- 
ronto Engineers* Club defines fraz.il Ice as 
'’water at a temperature just ready to freeze, 
but prevented from so doing by motion; 
the action of freezing taking place when the 
degree of motion was lowered,” “This jg/ r 
Professor bn rues says, f contrary to till the 
known laws of ice formation, Motion Is one 
of Ihe essentials In the starting or production 
of the ico crystal of which frazil is but an ex- 
ample, the nncsicss of the crystal bet tig deter- 
mined by the “degrees of motion/' The w hole 
quest kni of the format Ion of frazil and anchor 
Ice hinges on open water conditions, agita- 
Hun, ad mixture and temperature of air. and 
to a certain extent on the clearness of the 
water and sky. The same physical laws 
governing the change from the liquid to the 
solid state, which are known in the labora- 
tory. are operating on n largo scale in our 
Canadian water-ways, and everywhere we 
witness the tremendous struggle going on 



The story of the strength of the shock 
produced by an able-bodied electric eel has 
been taken by many people with a liberal 
degree of allowance. The submarine diver, 
however, who has to work in waters where 
the frisky eel is inclined to be friendly tells 
quite another tale. In proof of the shocking 
story a concern in Now York, which makes 
diving suits for tin- Navy Department, an- 
nounces the completion of tin insulated hel- 
met. The Marine Jour mil says: 

They recently made an insulated helmet 
which was to be used where electric eels 
were rather numerous, as the electric shock 
which these eels are able to deliver to a 
diver Is strong enough to make him Insen- 
sible when it is transmitted to him through 
any exposed metal part of his armor, and 
for tills reason it is unsafe to use an appara- 
tus unless perfect insulation can be insured, 
Although this insulating was a very difli 
cult matter, the experience of this old estab- 
lishment in making divers’ outfits enabled 
them to do It so that the diver could be 
guaranteed perfect immunity from this nii- 
i iova nee. 



PASTE FOR MOUNTING PHOTOS. 



A good mounting paste Is made as follows: 
Mix well together 3 ox. dextrine, bj oz. sugar, 
and 4 oz. water; heat nnlll thoroughly dis 
solved and let cool. Then add 50 minims 
carbolic acid, A drachm of glycerine may 
be substituted for the sugar with excellent 
results. 
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Telegraphing Direct From London to Persia 

4,000 Miles Over Rivers, Mountains and Deserts 
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Four hundred words per minute by tele- 
graph from Liverpool, Manchester, or Lon- 
don direct to Teheran, Persia. are sent by 
the use of the system applied Ui telegraphic 
la uguage, Fig* 1, on n punched paper ribbon. 

It Is l>y ilits king telegraph line that Lon- 
don keeps in touch with Its ttevoriuneut in 
Indira* Tclierun, hi rurala* is- the ternmml 
station of the direct line, the messages from 
there being sent over various lines ami ca- 
bles. 

To understand the working of the Wheat- 
stone ay stem, suppose :i dork in the London 
office receives a message from Teheran. lie 
seals himself before an instrument cal I oil 
a pe rf ora tor, which has three keys. The 
number of holes punched by each of these 
keys, one, two and three, are shown in 

Fig, 2. The first rep- 
resents ii space, the 
second a dot. and the 
third a dash. I 'shut 
these keys the clerk 
writes the message on 
a paper HbKm which looks, when ready to 
send, like Fig, 1. The ribbon containing 
the message Is passed to the sending clerk* 
who. hy means of clock -work, feeds ii rap- 
idly Into the transmitter, a toothed wheel 
catching hi the middle line of boles. Plus 
on moving levers drop through the punched 
holes aw they come along, making euntuct 
alternately with the positive and negative 
poles of a. battery. A receiving Instrument 
has on it an hiked disk. As the current 
flows In one direct inn the disk touches the 
paper and draws a line representing a space, 
dot or dash, uni 11 a current in the oppo- 
site direction lifts the disk, These currents 
are just what are produced by the contact 
through the punched paper In the trans- 
mitter nt the sending station. 

At. every relay station a Wheatstone re- 
ceiving apparatus Is in circuit, and the clerk 
is able to see bow the signals are leaving 
Ids station hy starting the instrument and 
looking at his slip. If the signals registered 
are Imperfect, and the station preceding him 
reports that they left him "O, K.' r he knows 
that If the line Is in good electrical 



condition, his refutation is at fault, By this 
means there Is a chock kept upon the work 
during the whole period of transmission. 

One clerk can send messages as fast ns 
several can punch them, A single ribbon 
can he used several times to send the some 
message to different places, So much for 
the system. 

The Hue discussed starts at London, rims 
to Mm Herman coast, thence tn the Russian 
frontier, t lienee to Warsaw, and Odessa t 
through the steppes. Frimea t northeast, of 
ihe Black Sim, through the mountains and 
forests to Tiflls then sou 111 over the deserts 
to Persia's old capital Tabriz, thence to Te- 
heran. 

i": rent difficulty attended the construction, 
and every year gangs .if men arc required 
tn keep the hue dear through the forests, 
Failing trees and flocks i.»f wiki goose some 
limes interrupt coiuimmlcnthm* but the 
greatest trouble is the severe boar frost, 

called "Teifels.** I Ids collects oil the wives, 
sometimes forming a shout of ice from one 
wire to the other, and when swinging is set 
up by the wind, wires are broken and the 
Iron posts beiii over. Many remedies have 
Leon tried with a view to prevent this trou- 
ble. At first ihe binding wire used to attach 
the wires to the insulators was strengthened, 
but it was found That this tinned even great- 
er difficulty. It was butter that the wires 
should break away from the hisulntors thun 
that the whole line should lie destroyed. 
Later a large number of posts was added, 
and it was found that this additional 
si renal Ei materially Improved matters, al- 
though interruptions stilt occurred in Per- 
sia the insulators offer ;i fine mark for the 
rifles * a the wandering tribes* 

This long line is only kept in good order 
by having a series of control stations along 
Ms entire length from (he Hussain frontier 
to Teheran; hi a country where the line is 
particularly liable to disturbance, those con- 
trol stations arc £0 to 25 miles apart, and 
when a fault occurs the controllers of the 
two stations between which the fault 5s lo- 
cal ed are Immediately ordered out to remove 
It. Interruptions are restricted by tidy means 
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